Reversal of diabetes-evoked changes in mitochondrial protein expression of cardiac left ventricle by treatment with a copper(II)-selective chelator.
Cardiac disease is the commonest cause of death amongst diabetic patients. Diabetic cardiomyopathy, which has a poor prognosis, is characterized by left ventricular hypertrophy and impaired cardiac function and mitochondrial damage is said to contribute to its development. We recently showed that treatment with the Cu(II) -selective chelator, triethylenetetramine (TETA), improved cardiac structure, and function in diabetic subjects without modifying hyperglycemia. Thus, TETA has potential utility for the treatment of heart disease. To further understand the molecular mechanism by which it causes these effects, we have conducted the first study of the effect of oral TETA on protein abundance in the cardiac left ventricle of rats with severe streptozotocin-induced diabetes. Proteomic methods showed that of 211 proteins changed in diabetes, 33 recovered after treatment. Through MS, 16 proteins were identified which may constitute major targets of drug action. Remarkably, most of these were mitochondrial proteins with roles in energy metabolism. In addition to components of the mitochondrial respiratory chain and enzymes involved in fatty acid oxidation, TETA treatment normalized both myocardial expression and enzymatic activity of carnitine palmitoyltransferase 2. These findings indicate that mitochondria constitute major targets in the mechanism by which TETA restores cardiac structure and function in diabetes.